Quantification of aminofluorene adduct formation and repair in defined DNA sequences in mammalian cells using the UVRABC nuclease.
Using the UVRABC nuclease as a reagent coupled with DNA restriction and hybridization analysis we have developed a method to quantify N-acetoxy-2-acetylaminofluorene (NAAAF)-induced DNA damage in the coding and noncoding sequences of the dihydrofolate reductase (DHFR) gene in Chinese hamster ovary (CHO) cells. High performance liquid chromatography analysis shows that the only DNA adduct formed in NAAAF-treated CHO cells is N-(deoxyguanosine-C8-yl)-2-aminofluorene (dG-C8-AF). DNA sequencing analysis demonstrates that the UVRABC nuclease incises at all potential sites in which dG-C8-AF adduct may form in linear DNA fragments. We have found that the formation and removal of dG-C8-AF adducts in the coding and 3' downstream noncoding sequences of the DHFR domain are similar in cells treated with 10 microM NAAAF (3.1 adducts/14 kilobases); DNA adduct removal attains 70% for both sequences within 24 h. This result contrasts with that obtained for the repair of cyclobutane dipyrimidines in the DHFR gene, in which the repair efficiency is much higher in the coding region than in the 3' downstream noncoding region. Our results suggest that in CHO cells the repair pathway for aminofluorene DNA adducts is not the same as that for cyclobutane dipyrimidines. This new technique has the potential to detect a variety of chemical carcinogen induced DNA adducts at the gene level in cultured cells and in DNA isolated from animal tissues.